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ABSTRACT 

Mean monthly values of precipitable  water have bccm computed for radiosonde  stations in the United States 
for the period 1946-56. The individual monthly values and an clrnlentary  st.atistica1 analysis ar? present,td for 52 
stations  with  data  during  all or part of the pcriod. 

1. INTRODUCTION 

Precipitable  water is a  measure of the  moisture  content 
of the  air  and  can be expressed as  the  depth  to which 
liquid water would stand over a unit  area if all t h o  water 
vapor in  a colunm from  the  surface  to some  upper level 
were condensed. Solot [l]  has  presented  a  derivation of 
an expression for precipitable  water. Since precipitable 
water is an expression for the  total  amount of moisture 
in the  air, it is used in forecast,ing or as a  research  tool 
whenever such  a  measure is needed. Despite  its  increasing 
application,  little  information  about its magnitude is 
found in  the  literature.  Shands [a] using data compiled 
by  Ratner [3] published  values of mean  monthly prc- 
cipitable water for 29 stations  in  the  United  States.  Thc 
lengt'h of record was about 4 years  for  most of the  stations. 
Since that time, few data of that  type  have been  published. 

The  Institute of Atmospheric  Physics of the  University 
of Arizona has  computed  mean  monthly values of pre- 
cipitable water  for 52 radiosonde  stations,  most of which 
are in the  continental United States.  The  stations  arc 
listed in  table 1 and  their  locations  are shown in figure 1. 
In general, the  length of record is 11 years,  from 1946 
through 1956. These computations were  begun in 1957 
in answer to  a  request for mean  monthly  precipitable 
water data for use by research  groups a t  the  University 
of Chicago. At that time, values were computed for 
46 stations for a 3-year period, 1954-56. Since these 

8 original computations were. made,  additional  mean 
monthly radiosonde data on IBR4 punchcards  have been 
received and  computations  made.  This  report  summarizes 

> 

No. ONR 2173-02. 
1 The work reportcd here was supportcd hy the Oflice of Naval Res(m~11 under contract 

and  presents  the  mean  monthly  values of precipitable 
water  that  have been computed. 

2. DESCRIPTION OF THE COMPUTATIONS 

The  data used in  these  calculations  were  mean  monthly 
radiosonde data  on  IBM  punchcards  obtained  from  the 
National  Weather  Records  Center  in Asheville, N.C. 
The  cards  contain  the  mean  temperature,  relative 
humidity,  and  height  (mean  pressure  for  surface  observa- 
tions) of pressure  surfaces a t  50-mb. intervals  beginning 
at  the surface,  then 1,000 mb.  The 50-mb.  level a t  
which temperature  and  relative  humidity  values  begin 
is governed by  the  elevation  and  surface  pressure a t  each 
station.  Precipitable  water was computed  from  the 
surface  to 325 mb.  and was  based primarily on radiosonde 
data  taken  at 0300 GMT. 

The  mean  data utilized in  computing  precipitable 
water  are  the  temperature  and  relative  humidity.  The 
cxpression evaluated was 

W=- - A p  lo3€ e,U 
9 P  

wllerc W=precipitable  water (cm.) 
e=ratio of the  molecular  weight of water 

g=acceleration of gravity (cm. see.?) 
e,=saturation  vapor  pressure  (mb.)  deter- 

mined  using  the  mean  temperature 
U=relative  humidity 
p=pressure  (mb.) at the  point of observation 

Ap=depth of the  layer  (mb.)  surrounding  the 

vapor  to  that of dry  air 

point of observation,  usually 50 mb. 
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TABLE 1.-List of station  names  and nlcnthers ,for which  calculations 
of mean  monthly  precipitable watw were made,  and the  number 01 
months 0.f record 

Station  Name 1 fe% 1 1  No. 
months 

Albany ................. 
Albuquerque-. ......... 
Anchorage .............. 
Bismarck ............... 
Boise.". ............... 
Brownsville.. .......... 
Buffalo ................. 

Caribou 
Burrwood 

Charlestoxl.. ........... 
Columbia .............. 
Dodge City ............ 
El  Paso ................. 
Ely.. .................. 
Fairbanks .............. 
Fort Worth ............ 
Grand  Junction ........ 
Qreat  Falls ............. 
Greensboro.-. .......... 
Guantanamo  Bay ...... 
Hatteras ................ 
Havana- ............... 
International  Falb ..... 
Lake  Charlas ........... 
Lander ................. 
Las Vegas.. ........... 

.............. 
................ 

132 

~ 

86 

132 
96 

132 

127 

132 
117 

132 
131 

131 
132 
119 
105 
132 
132 
132 

119 
86 

66 

120 
132 

132 
132 I 

22009 
13963 

24225 
12839 
23023 
14756 
13897 
24023 
23230 

94918 
13967 

94823 
23183 

14764 
24090 
1492fi 

93112 
12921 

11636 
23273 
14847 
24244 
24157 
12842 
24240 

.93722 

Station  Nanle 
N u n -  
ber of 

months 
_"I "" 

Little Rock.. .......... 

Modford 
Mazatlan ............... 

............... 
Miami ................. 

Nantucket.. 
Midland.. 

Nashville ............... 
North  Plattc.~ ....... 

Oakland ................ 
Oklahoma  City.. ...... 
Omaha ................ 
Phoenix ................ 
Pittsburgh ............. 
Portland ............... 

st. Cloud 
Rapid  City 

San Diego 
San Antonio.-. 

San Juan ............... 
Nanta Maria ........... 

Seattle 
Sanlt Ste .  Marie 

Tampa.. 
Spokane 

Wosbington, D.C. .  
Tatoosh  Island 

............ 

........... 

............. 
.............. 

......... 

.............. 

....... 
................. 
................ 
............... 

......... 
.... 

132 

132 
83 

118 
131 

126 
128 

132 
132 
132 
101 
132 
124 
132 
132 
124 
132 
126 
119 

132 
132 

132 
90 

132 
132 
132 
" 

T l l c  expression results from the basic derivation  and 
the usual assumption t>hat there is no significa.nt differ- 
(wee between the density of moist  and dry air.  The com- 
putations w ~ w  made using an IBM-650 digital  comput,er 
ant1 supporting machines operated by  the  Numerical 
.halysis Laborat'ory of the Urliversit'y of Arizona. 

Tho valnc of relat'ivc humidity was determined using 
hoth t'llc actual  observat'ions  and the statistical values of 
relativc  humidity.  Statistical values are  Weather  Bureau 
clstimutes of relative humidit,v when  L'motorboating" 
occ11r-s; that, is, when the  moist'urc  content of the  air  is, 
low, bep t ld  t,he nlcasuring  capabilities of the  humidity 
clement,. When the number of actual ol;mrvat,ions (Good 
Count's) is less than 15, the Wea,t,her Bureau does not 
compute a mean  montlll-  value of relative  humidity. 
However, in this  study, relative  hnmidity was computed 
using the  act'ual observat'ions and  the  statistical  values 
even when t'hc nnmbcr of actual  observations was below 15. 

FIGURE 1.-Station names, locations, and  number of mont,hi; for which vallles of mean mollthly  precipitable water werr computed. 
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TABLE 2.-Mean monthly  values of precipitable  water  (cm.)  from  the  surface  to 326 mb.,  computed  using  mean  monthly  radiosonde  data. 

Standard  deviations  and  coeficients of variation were  computed for months  with  nine or more  individual  values of precipitable  water. The 
yearly  mean  is  the  average of the 12 monthly  values,  not  adjusted  for  variations in the  length of the  months. 

Albany : 14735 S f c .  R e . s . X m b ,  E 1 c v . Z  

1946 

1.6: 0.54  0.55  0.86  1.30  2.00  2.57  2.98  2.93  2.09 1.44 1.45 0 . 1 7  1948 

1 . 7  0.90  0.53  0.71  1.27  1.86  2.53 3.37 3.53 2.37  1.97 1.03  0 .70 1947 

Wear Ian. Frb. M r c h  p r 1 1  M y  June  July A W .  SCPC. Oct. No". W C .  

1.6! 0.69  0.56  1.07 1.09 1.95  2.41  2.96  2.70  2.45  1.93  1.20 0 . 8 1  
"-__ 

1949 1.7: 0.97  0.16 0 . 9 1  1.25 1 . 8 4  2.84 3.49 2.91  2.22 1.80 1.01 0 . 1 ~ 8  

1950 

1.4: 0.89 0.73  0.73  1.06 1 . 3 5  2.38  2.63  2.58  1.96 1.50 1.11 1.01 1956 

1.51  1.12  0.60 1955 

1954 

1953 

1952 

3.77  0.82 0 . 9 8  1.33 1 . 7 7  2.52 3.19 2.90 2.30 1.11 0.98 1951 

1.5' 1.10 0.67  0.68  0.99  1.75 2.11  2.74  2.82  2.15  1.69  1.24  0.75 

- " " " " - " . " " " " " " " " " "  
~ ~ . l l l l l l 7 7 7 8 8 7  

5 t ~ " " " " " " " " " " " " " " " ~  

a" = 
C.V.(%) 

I**n 1.61 0.84  0.66  0.85  1.18  1.19  2.54  3.05  2.91  2.22  1.69  1.15  0.19 

Albuquerque 23050 Sfc. R e . n . 5 . b .  E 1 . v . E  

__ 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

I954 

195> 

1956 

. "  
NO. 

-sta - 
DL" = 
C.V.(% 

We." 
- 
- 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1914 

1955 

1956 

NO. 
~ 

. "  ne." 
-st3 - 
De" = 
C.V.(X 

0.66 0.53 0.62 0.95 1.16 1.67 2.22 2.57 I . & )  0.79 0.69 0.60 

0.64 0.50 0.73 0.14 0 . 8 9  1.39 2.53 2.11  1.08 1.05 0.80 0.50 

0.62 0.53 0 .63  0.81 1.32 1.22 2.41 2.29 2.00 1.23 0.70 0.51 

1.16 

1.08 

1.20 

0.55 0.44 0.54 0.60 1.12 1.18 2.34 2.73 1.63 1.03 0.65 0 .75  1.13 

0.75 0.50 0.48 0.65 0.90 1.75 2.28 2.04 1.29 1.06 0.52 0.52 1.06 

11 11  11 11 11 11 11 11 11 11 11 11 11 - ~ " " _ " " " _ " " " _ " " " "  
0.62 0 . 5 8  0.63 0 . 8 3  1.09  1.45 2.33 2.36 1.61  1.09 0.69 0.62 1.16 

0.06 0 1 0  0.08 0.15 0.17 0.29 0.19 0.26 0.31 0.12 0.09 0.09 0.07 

9 1 7  13 18 I6 20 8 11 19 11 12 14 6 

0 . 5 8  

I.". 

0.12 

0.66 

0.56 

0.56 

0.38 

0.37 

0.39 

Fcb. Wrch April MY June July Aug. Sevt. O C c .  N ~ v .  k c .  

0.56 0.45 0.69 1.28 1.89 2.40 2.18 1.60 1.05 0.58 0.19 

0.67 0.84 0.72 1.13 1.52 2.06 1 . 7 7  1.61 1.04 0.95 0.73 

0.38 0.48 0.62 1.14 1.67 2.10 1.85 1.38 0.98 0.48 0.39 

0.39 0.80 0.72 1.09 1.50 2.02 2.03 1 . 7 1  0.94 0.84 0.44 

0.32 0.64 0.67 1.11 1.71 2.05 2.06 1.47 0.89 0.40 0.61 

0.54 0.39 0 . 8 9  1.14 1.76 2.30 2.25 1.68 0.76 0.79 0.48 

0.62 0.59 0.64 0.86 1.46 2.11 1.82 1.44 1 .17  0 . 8 8  0.59 

0.57 0.47 0.81 1.13 1.87 2.06 2.09 1.42 0.78 0.64 0.64 

8 8 8 8 8 8 8 8 8 ' 8 8 8  

U.45 0.51 0 . 5 8  0.72  1.11  1.67  2.14  2.01  1.54  0.95  0.70  0.51 

- ne*." 
1 .12  

1.10 

1.01 

1.09 

1.04 

1.11 

1.05 

1.07 

- 
8 

1.07 

ni-rck : 24011 Sfc. Re.s.')SSIb, Kl-.=. 

Jan. Feb. Wrch April M y  Arne July Aug. %PC. Ost. Ilov. me. 
1946 0.56  0.19 1.05 1.19 1.37 2.22  2.59  2.23 1.95 1.19 0.W 0.61 1.37 

1947 

1.33 0.49 0.48  0.67 0.99 1.76  2.11  2.67  2.50  1.55  1.32  0.94 0.54 1949 

1.35 0.48  0.50  0.61  1.08  1.47  2.25 2.76 2.51  2.01 1.18 0.78 0.49 1940 

1.36 0.59 0.44 0.55  1.03  1.28 2.25 2.53 2.76 1.90 1.64 0.63  0.61 

~ " -  

1950 1.25 0.36  0.56  0.60  0.81  1.44 1.83 2.39  2.35  1.94  1.46 0.64 0.66 

1951 

1.33 0.58  0.50 0.58  0.76  1.67  2.42  2.51  2.43  1.64  1.16  0.83  0.76 1956 

1.36 0.55  0.48  0.52  1.15 1.67  2.18  2.94 2.74 1.75  1.22 0.60 0.17 1955 

1 .31  0.48  0.85  0.59  0.96  1.21  2.15  2.71  2.55 2.00 1.26  0.98  0.61 1954 

1.37 0.71  0.60  0.75 0.84 1.52  2.32  2.43 2.64  1.64  1.38 0.99 0.68 1953 

1.28 0.53  0.67  0.57  0.94  1.38 2.42 2.29 2.43 1.78 0.91  0.74  0.66 1952 

1.13 0.44  0.61  0.49 0.81 1.36  1.85  2.51  2.55  1.73  1.32  0.67 0.46 

NO. 11 11 11 11 11 11 11 11 11  11 11 11 11 " _ " " " " " " " " _ " " " " " "  
Man 

0.08  0.12  0.15  0.14  0.18  0.19  0.19  0.15  0.16  0.10 0.15 0.09 0.06 

1.33 0.13  0.57  0.64  0.96  1.47 2.18  2.58 2.52 1.81 1.29  0.79  0.61 ~ t a " " " " " " " " " " " " " " " -  

C.v.(%) I6  20 24 15  12  9  7  6  9 14 19 

Dol.= : 24131 Sfc. Pra...&mb, E 1 e v . X .  

~ 

1946 

1947 

1948 

1944 

1950 

1951 

1952 

1953 

1954 

I955 

1956 

NO. 

__ 
~- 

.. 1 m.n 
" 

Ian. Fcb. Mrch Apri l  &AS. t i a y  lune July Sevt. OCt. NOY. DLc. 

0.74 0.78 0.98 1.18 1.27 1.45 1.87 1.62 1.43 1.15 1.02 0.96 
_ _ _ _ ~  

10 .61  
0.95 1.05 1.09 1.57 1.63 1.52 1.44 1.55 1.56 1.01 0.91 

' 0 . 8 4  0.74 O.7h 1.04 1.37 2.04 1.73 1.61 1.41 1.20 0.90 0.66 

0.42 0.68 0.92 1.00 1.51 1.51 l .S7 1.78 1.56 1.09 1.29 0.76 

10 .59  0 . 9 1  0.93 0.92 1.11 1.67 1.57 1.69 1.59 1.40 1.15 1.18 

0.76 0.85 0.76 0.96 1.29 1 . 3 3  1.67 1.67 1.12 1.23 0.96 0.76 

0 . 1 1  0.71 0.79 1.03 1.42 1 . 7 1  1.67 1.Sl 1.29 1.07 0.72 0 . 9 5  

, 1 . 1 0  0.79 0.90 0.90 1.16 1.49 1.45 1.65 1.42 1.28 1.21 0.89 

0.83 0.96 0.10 0.95 1.23 1.56 1.71 1.58 1.23 1.06 1.10 0.78 

0.10 0.63 0.68 0.96 1.16 1.55 1.82 1.29 1.38 1.20 0.89 0.86 

! 0 . 8 5  0 . 5 8  0 . 7 7  1.00 1.58 1.60 1.84 1.67 1.22 1.27 0.94 0.89 

11 11 11 11 11 I1 11 11 11 11 11 11 
- 

" " " " " " " _ " " _ " " " "  
0.75  0.18  0.84 1.00 1 . 3 3  1.60  1.68  1.59 1 . 3 8  1.23  1.02 0 . 8 1  " " " " " " " " _ _ " " " " "  

Wee." 

1.20 

1.25 

I .  19 

1 . 1 1  

1.23 

1.11 

1.13 

1.19 

1.16 

1.0y 

__ 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

"- 
2.31 2.62 2.37 3.13 4.04 3.99 3.97 3.90 4.92 3.88 3.39 2.54 
lam. Feb. tiarch Apr i l  A%. M y  June July Sept.  OCf. Nov. Wc.  

2.44 1.99 2.19 3.14 3.48 3.65 3.99 4.47 3.86 3.42 3.08 2.76 

2.24 2.70 2.69 2.50 3.73 3.69 4.52 4.26 4.11 3.55 2.81 2.73 

2.70 3.07 2.90 3 . 2 3  3.74 1 . 3 1  4.26 3.97 L.64 3 . 8 3  1.99 3.20 

2.92 2.76 2.72 3.34 3.98 3.90 4.13 3.95 4.20 3.28 2.41 1.88 

2.26 2.01 2.60 2.79 3.72 3.97 4.18 4.26 4.S6 3.51 2.80 2 . 8 3  

2.54 2.17 2.66 2.86 3.02 4.17 4.16 3 . 9 8  3 . 1 3  1.99 2.89 2.37 

1.60 2.31 3.12 2.93 3.27 3.S9 4.24 4.45 3.25 3.13 2.35 2.32 

2.42 2.20 2.34 3.18 3.21 3.84 4.09 4.14 6.27 3.57 2.43 2.03 

2.30 2 . 3 1  2.53 2 . 8 3  3.20 3.28 4.54 4.56 5.01 3.08 3.24 2.31 

2.11 2.54 2.45 2.99 3.41 3.96 4.04 4.11 3.71 3.26 2.56 2.42 
.- - 

" " " " " " " " " _ _ " " " "  11  11 11 11 11 11 11 11 11  11 11 11 

" " " " " ~ " _ _ " " _ " " " "  2.35  2.43  2.60  2.99  3.53  3.82  4.19  4.19  4.21  3.32  2.72  2.49 

- ne*." 

3.42 

3.21 

3.29 

3.46 

3.29 

3.29 

3.04 

3.05 

3.14 

3.21 

3.13  

11 
- 

3.2& 

0.34 0.34 0.27 0.24 0.34 0 .25  0.18 0.24 0.S2 0.48 0.39 0.38 0.15 

14 14 10 8 10 6 4 b 12 15 I4 15 5 

A limited  amount of correction was made to these duce significant error.  Published  mean  monthly  radio- 
data  to  make  the  computations  as  complete  as possible. sonde data from the Monthly  Weather  Review and.Climato- 
In  some  instances, 1500 GMT data were substituted for logical Data,  National  Summary were  used to  correct  and 
the basic 0300 GMT data,  a  practice which does not  intro- complete  the  data when appropriate.  At  temperatures 
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TARLE 2.-Continued. 

Ourl..COU : 13880 Sfc. R . s . . a . b ;  1 l w . 1 3 .  
Jan. h b .  M r e h  April July M Y  June h a .  Sspt .  Oct. I(w. me. 

1946  1.74 1.55 2.06 2.21 3.25 3.55 4.73 4 . U  3.88 2.56 2.67 1.71 2.86 
"" 

1947 2.24 0.99 1 . 3 1  2.77 2.86 3.59 4.12 4.58 3.96 3.26 2.18 1.82 2.81 

1948 1.51 2.16 2.30 2.45 3.04 3.75 4.88 4.11 3.16 2.13 2.91 2.00 2.92 

1949 2.28 2.13 1.81 2.23 3.04 4.34 4.42 4.71 3.78 3.39 1.55 1.72 2.95 

1950 2.34 1.60 1.68 1.66 3.26 4.06 4.58 4.08 3.67 2.86 1.51 1.38 2.72 

1951 1.40 1.40 1.86 2.00 2.48 3.80 4.43 4.44 4.09 3.11 1.82 1.74 2.71 

1952 1.88 1.59 1.62 1.84 2.86 4.43 4.33 4.45 3.55 1.90 1.78 1.40 2.64 

1953 1.51 1.75 1.91 1.90 3.00 3.81 4.43 4.09 3.63 2.31 1.73 1.74 2.66 

1954 1.55 1.42 1.58 2.62 2.54 3.44  4.22 4.43 3.70 2.32 1.66 1.37 2.57 

1955 1.46 1.50 1.96 2.16 3.02 3.08 4.22 4.52 4.39 2.38 1.66 1.52 2.66 

1956 1.21 2.00 1.60 1.83 3.15 3.83 4.57 4.40 3.28 3.14 1.66 1.88 2.73 

NO. 11 11 11 11 11 11 11 11 11 11 11 11 I1 ~ " _ _ " _ " " _ " " " _ " " " " " "  
; t a " " " " " " " " " " " " " " " -  
man 1.74 1.65  1.7'3 2.15 2.96 3.79 4.45  4.39  3.81 2.68 1.92  1.66 2.75 

* v p  0.39 0.35 0.27 0.35  0.25  0.39  0.23  0.20  0.26  0.49  0.47  0.21  0.12 " 

:.v.(%) 22 21 I 5  16  9 10 5 5 7 18 24 13 4 

Jan. Feb. Wrch April A%. El." lune July Sept .  Oct. Nov. Dec. Man 

194610 .66  0.63 1.19 1.02 1.10 2.31 2.49 2.43 2.21 1.85 1.30 0 .76   11 .55  

"" 

1947 0.86 0.50 0.63 1.27 1.78 2.19 2.72 3.36 2.39 1.85 0.92 0.70 1.60 

1948 0.47 0.64 0.91 1.40 1.69 2.46 2.91 2.56 2.15 1.39 1.36 0.77 1.56 

1949 1.01 0.79 0 . S  1.08 1.70 2.65 3.29 2.64 1.93 1 . 7 1  1.03 0.80 1.62 

1950 1.00 0.66 0.11 0.98 1.68 2.23 2.62 2.68 2.25 1.7? 1.12 0.67 1.59 

1.56 

1.57 

1.59 

1951 0.80 0.84 0.85 1.22 1.66 2.48 2.91 2.53 2.17 1.58 0.91 0.76 

1952 0.80 0.68 0.81 1.32 1.61 1.54 3.01 2.61 2.12 1.24 1.18 0.91 

1953 0.89 0.73 0.95 1.08 2.13 2.53 2.78 2.59 2.08 1.45 1.08 0.83 

19%  0.65 0.19 0.69 1.42 1.41 2.87 2.58 2.67 2.35 1.99 1.09 0.75  1.60 

1955  0.59 0.74 0.82 1.60 1.92 2.24 3.02 3.38 2.10 1.11 1.09 0.61  1.66 

19%  0.82 0.74 0.68 1.07 1.60 2.47 2.78 2.78 1.83 1.61 1.10 1.04  1.54 

m. 11 11 11 11 11 11 11 11 11 11 11 11 11 " " " " " " _ " _ " " " " " " " " -  
man 0.78  0.70 0.83 1.22 1.72  2.45 2.83 2.75  2.14  1.66 1.11 0.78  1.58 

D.vb 0.17 0.09 0.16  0.19  0.19 0.20 0.23 0.37  0.16  0.23 0.14  0.12  0.05 

c.v.(x) 22 13 19  16 11 8 8 13 7 14  1 3  15  3 

- s ~ a " " " " " " " " " " " " " " " -  

Burrrood : 12863 Sfc. P r e s . . ~ m b .  E l e v . 3  

- )*.I 

3.0 

3.0: 

3.2. 

3.01 

3.01 

2.8 

2.9 

2.81 

2.91 

2.8 

10 
- 
" 

2.9' 
" 

0.1 
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0.79 1.55 1.79 2.19 2.88 3.39 3.27 2.72 1.91 1.51 1.12 

0.93  0.58 0.86 1.78 2.09 3.43 3.00 4.10 2.63 2.41 1.19 0.96 

0.65 1.06 1.23 1.79 2.14 3.25 3.78 3.49 2.62 1.51 1.30 1.00 

1.11 0.94 1.14 1.45 2.52 3.77 4.36 3.36 2.18 2.04 1.07 0.95 

1.15  1.04 0.97 1.37 2.31 3.12 3.10 3.16 2.76 1.91 0.93 0.83 
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0.42 0.56 0.57 0.66 1.47 2.07 3.19 2.66 1.90 1.52 0.90 0.48 1.37 

0.37 0.30 0.48 0.84 1.41  1.7s 2.40 2.61 1.79 1.21  1.09 0.58  1.24 

0.52  0.48 0.64 0.94 1.39 2.36 2.59 2.48  1.91  1.40 0.83 0.65 1.35 

0.57 0.42  0.50  1.25 2.15 2.37 1.51 1.12 O . M  

0.68 0.68  1.37 1.86 2.43  1.86 0.84 0.54 

0.58  0.63  1.46 2.10 2.35 1.92  0.89  0.63 

0.53  0.76  1.43  1.91  2.2s 1.95  1.06  0.69 

0.42  0.69  0.54  0.78  1.56 2.03 2.43 2.10 1.78  1.43 0.88 0.65  1.27 

0.57  0.53  0.58 0.94 1.57 2.16 2.46 2.51  1.74  1.30 0.83 0.43  1.31 

0.88 0.46 0.42 0.91  1.01 2.14 2.22  2.02  1.67 1.34 0.91 0.60  1.21 
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0.52  0.52  0.60 0.84 1.40 2.05 2.54  2.39  1.81 1.38 0.93  0.59 1 . X  

0.12  0.14  0.16 0.17 0.20 0.13 0.11 0.09 
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0.67 0.68 0.91 1.32 1.98 2.49 2.85 3 . 1 1  2.18 1.88 0.99 0.79 

0.78 0.90 0.86 1.19 1.78 2.88 3.13 3.00 2.12 1.19 0.89 0.75 

0.78 0.73 1.05 1.34 2.13 3.08 3.64 3.04 2.39 1.65 1.05 0.66 

0.70 0.84 0.7) 1.15 1.71 2.64 3.25 2.97 2.34 1 .63  0.89 0.84 

0.68 0.91 0.7? 1.10 2:OO 2.69 3.44 3.35 2.05 1.59 0.95 0.73 

0.72 0.16 0.85 1.29 1.84 2.85 2.80 3.26 1.81 0.99 0.90 0.70 

0.83 0.69 0.96 1.20 1.19 2.62 3.44  3.00 2.02 1.53 1.06 0.73 

0.77 0.85 0.76 1.33 1.89 2.35 2.97 3.13  2.16 1.66 0.94 0.69 

0.68 0.63 0.67 1.04 1.88 2.25 3.14 3.06 2.24 1.30 0.72 0.79 
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below -40O C., relative  humidity data  are  not  obtained 
from  radiosondes.  When the mean  monthly  temperature 
for a layer was below "40' C. and no mean  relative 
humidity was  given,  the  precipitable  water was assumed 
to be zero. Missing  relative  humidities at 350 mb. were 

corrected  using  the  "motorboating"  value for the appro- 
priate  temperature.  This was done  only a t  350 mb.  and 
onl>- when such a correction would complete the com- 
putat'ion for a month. 
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A major  adjustment of the  data was  macle. The  rela- respect t,o  ice saturation  and  after  that  date  with  respect 
tive  humidity values for the period of record, 1946-56, are to  water.  Thus  there exists a  real difference in  the two 
not homogeneous. Prior  to  October 1948 relative  humid- periods of record, and differences in  computed values of 
i ty  at  temperatures below Oo C. was expressed with precipitable  water of about 10 percent  could  result for 
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Cre.n.boro := Sfc. R . . . . L m b .  E1.v.- 

1946 
e Jan. Feb. mrch ApTil Iyy m July *ro. %pt. OCC. W .  De=. 
2.11 1.20 0.97 1.56 1.69  2.51  2.98  3.75 3.46 2.92  1.92  1.76 1.28 

1947 1.62  0.61  0.90  1.85  2.25 3.02 3.16 4.03 3.28 2.53  1.42 0.81 2.13 

1948 0.89 1.46 1.47  1.99  2.39  3.28  3.91  3.63  2.99  1.59  1.99 1.43 

2.39  1.77  1.43 1.20 1.50 2.51  3.63  4.57  4.16  2.79  2.65 1.21 1.25 1949 

2.25 

2.18 0.90  1.29 1.10 1.38 2.59  3.22 3.91  3.55 3.03 2 . 4 6  1.25  1.51 1956 

2.11 1.01 1.03 1.30 1.81 2.40  2.60 4.15 3.93  3.25 1.84 1.15  0.83 1955 

2.05 1.06 1.04 1.18 2.19 2.13 2.97 3.53 3.68  2.57 2 .00  1.34 0.95 1954 

2.08 1.29 1.22 1.33 1.48  2.66 3.38 3.48 3.35  2.71  1.77 1.20 1.09 1953 

2.12 1 . 3 3  1.16  1.26  1.74 2.32 3.56  3.67  3.90  2.64 1.46 1.41 1.01 1952 

2 . 1 4  1.02 1.09 1.30 1.55  2.21 3.41 3.87 3.85 2.94  2.06 1.30 1.13 1951 

2.18 1.83 1.22 1.13 1.32 2.86 3.18 3.86 3.42 3.08 2.25 1.10 0.88 1950 

"" 

m. 11 11 11 11 11 11 11 11 11 11  11 11 11 " " " " " " _ " " " " " " " " " ~  
-~ ta"""""""""""""""-  man 

27 21 15  16 9 9 10 7  8  19 19 21 5 c,v.(I) 
0.34 0.24 0.18  0.27 0.22 0.30 0.37  0.26 0.14 0.39  0.27 0.23 0.10 p v d  

2.16 1.27  1.14 1.25 1.68 2 . 4 4  3.20 3.81 3.72  2.93  2.05  1.38 1.11 

Cumt- B.* : - 11106 Sfc. R c . . . X m b .  E l e v . 2  

- 
1946 

1941 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 - 
m. 

man 
-stJ - 

M Y  0- 

C.V.(X 

" 

I 

"- Jan. I-b. Iyrch April m y  M e .  luly AUK. a p t .  OCL. N w .  Dec. 

4.01 

4.58 4 . 1 3  4.57 

4.44 4.64 4.76 

3.02 2.96  3.72  4.71 4.41 4.77  5.02 

2.58  3.09  3.26  3.89  4.48 4.48 4.15  4.45 

3.35 3.04 3.06  '3.86  4.25  4.75  4.28 4.42 

3.11  3.67  3.26 3 . 4 3  4.40  4.31 4.20 4.34 

2.18 3.14 2.80 3.19 3.98 4.60 4.29 4.62 

2.54 3.w 3.51 3.45 4.17 4.23 3.82 4.11 

6 6 5 6 7 8 7 9  

4.58 4.60  3.99 

4.94  4.66 

4.89 4.86 4.44 

4.80 4.47 4.24 

4.86 4.82 3.62 

4.71  4.70  4.07 

4.k2  4 . 3 1  4.04 

4.85 4.69  3.63 

4.24 4.53 4.01 

8 9 9  - - - - - - - 
4.67 4.66 4.08 
- - - - - - - 

0.20 0.34 
4 8  

4.24 

4 . 3 0  

3.37 

3.20  

3.37 

3.13 

3.78 

3 . 3 1  

8 
- 
" 

" 

3.60 

I*.n 

3.91 

3.99 

3.89 

3.86 

3.75 - 
. _  

" 

3.9! 

- 
1946 

1947 

1948 

I949 

1950 

1951 

1952 

1953 

1954 

1951 

1956 

no. 
- 

man 

-sra - 
M Y  0- 

C . V . ( %  

"- Jan. h b .  mr'ch April Iyy M e  July AUK. a p t .  OCL. M w .  ac. 
3.13 4.03  4.01  3.56 

1.90 3.83 4.40 3.89  2.90  1.85 1.45 

1.31 1.87 1.84 2.19  2.74  3.69  L.27  3.63 3.43  2.15 2.54  1.79 

1.08  1.70  1.45  1.95  2.64 4.00 4.36 4.53  3.51  3.07  1.54  1.61 

2.24  1.42 1.48 1.69  2.86 3.48 4.51  3.73  3.62  1.70  1.57  1.29 

1.38 1.41 1.45 1.80 2.43 3.61 4.00 4.22  3.66  2.87  1.76  1.50 

1.50 1.37  1.48  1.94 2 . 5 1  3.59 4.04 4.12 3.49  1.90  1.73 1.31 

1.53 1.55  1.63 1.83 2.95 3.18 4.00 3.80 3.10 2 . 4 4  1.63  1.62 

1.33 1.20 1.33 2.23 2.44 3.50  3.93  3.97  3.19 2.28 1.10 1.12 

1 . 2 1  1.35 1.82  2.10  2.50  2.90 4.13 4 . 3 0  3.97  2.01 1.50 1.18 

1.21  1.78 1.38 1.65  2.74 3.84 4.06  3.87  3.15 3.00 1.65  1.59 

10 9  9  9 10 9  11 11 11 10  10 10 

1.57 1.52 1.54  1.93 2.10 3.53  4.11 4.05 3.51 2.54  1.75 1.4.5 

0.37 0.22  0.18 0.21 0.23 0.33 0.21 0.28 0.29 0.42 0.30 0.22  

24 15 12 11 9 9 5 7 8 17 I7 15 

- ne." 

2.62 

2.70 

2.55 

2.51 

2.42 

2.44 

2.35 

2.42 

2.49 

9 
- 

2.52 

0.12 

5 

U".rU : 12864 Sfe. m.*.smb; K I w . 2 .  

,an, ?.b. Iyreh April m y  hm lulv UL. *PC. OCC. Ilar. D.s. mu 
1946 3.14 3.02 4.28  4.62 k.40 4.39  4.68  3.94  3.81 3.53 

1947 

2.85  3.16 2.BO 3.54 3.95  4.30  4.48  4.78  4.62  2.93  2.51 1950 

1949 

2.75  2.79  3.35 1948 

3.27  2.78  3.57 3.80 4.52  4.63 4.Y 4.90 4.65  4.01  3.17 

3.65 2.43  2.58 3.18 3.00 4.37  4.31 3.86  4.57  4.79  4.66  3.36  2.65 1952 

3.67  2.35 2.31 2 . 8 4  3 .54  3.42 4.01 4 . 8 3  4.91  4.80  4.47  3.41  3.18 1951 

1953 

1954 

2.68  2.72 4.52 4.67 4.88 4.13  3.63  3.14 

1955 

1956 

n ' . 6 5 5 5 5 5 6 b 6 6 6 6 2  _ _ " " " _ " " _ " " _ _ " " " " " "  
Man 3.72 2.77  2.65 3.00 3.25 3.88 4.28 4.42  4.59 4.81 4.41  3.53 3.03 t a " " " " " " " " " " " " " " " -  
e., 0- 

.V.(%) 

IntCrnari-1 Pall. : 14918 sfc. m e m . z & ,  ~1.v.5.  

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

"- 
0.48 0.39  0.85  0.97 1.34 1.99 2.38 2 .21  1.75  1.25  0.77  0.41 

man Jam. Feb. Iyrch Qri l  Iyy lune July W. a p t .  OCC.  N w .  D.s. 
1.23 

0.13 0.35  0.47  0.71  1.09 1.90 2.59  2.78  1.91  1.69  0.60  0.52 1.25 

0.33 0.38 0.53 1.03 1.25  2.03  2.68 2.58 1.78 1.15 0.81 0.53 1.26 

0.51 0.38 0.51 0.99  1.54  2.27 2.18 2.62  1.65  1.27 0.86 0.44 

0.33 0.45 0 . 4 3  0.77 1.35 1.96 1.50 2.04  1.91  1.60  0.65  0.49 

1.32 

1.18 0.57  0.37  0.45  0.70  1.15  2.24 2.28 2.24  1.46 1.38 0.77 0.56 

1.33 0.41 0.41 0.41 1.19 1.64 2.36 2.98  2.42  1.75 1.28 0.69 0 .43  

1.24 0.37  0.66  0.40  0.79  1.24  2.15  2.66 2.28 1.75 1.13 0.90  0.57 

1.28 0.54  0.03  0.66  0.75  1.39 2.33 2.20 2.62  1.72 1.36 0.84 0.47 

1.23 0 . 4 3  0.48 0.51  0.93 1.28 2.37  2.49  2.25  1.80 0.89 0.70  0.64 

1.25 0.37 0.54 0.57  0.96  1.66  1.91  2.47 2.54 1.75 1.25 0.55 0.31 

1.21 

11 11 11 11 11 11 11 11 11 11 I1 11 11 
""""""""""""""" 

0.43 0.44 0.53 0.89 1.36 2.14 2.55 2.42 1.75 1.30 0.14 0.49 1.25 

0.08 0.09 0.13 0.15 0.19 0.17 0.23 0.23 0.13 0.22 0.11 0.011 0.03 
19 2 1  25 I7 14 8 9 10 1 17 15 16 3 

""""""""""""""" 

"" 

1946 

1947 

1.72  2.36  2.47  2.57 3.20 3.70  4.72  4.29  3.69 2.24  2.41 2.12 1948 

2.20 3.10 3.72  4.55 3.53 2 . 2 1  2.05 

1.65 2.13 2.04 2.40 3.38  3.95 4.1: 4.22  3.43 2.W 1.94 2.13 1956 

1.79 2.03 2.11 2.52 3.24 3.40 4.73  4.67  4.60  2.39  2.26  1.97 1955 

1.90 1.52 1.82  2.74 2 .86  3.75 4.48 4.14 3.94  2.96 1.84 1.72 1954 

1.55 2.08 2.63 2.43 3.50 4.05 4 . 3 3  4.62  3.07  2.45  1.97 1.14 I953 

2.35 1.84 1.78 2.15 3.04 3.80 4.67 4.45 3.37  1.48 2.12 1.85 1952 

1.92  1.90 2.10 2.11 2.95 4.03 4.96 4:72 4.36 2.84 2.00 2.22 1951 

2.88 2.20 1.83 2.51  3.36  4.16  4.53  4.16  3.99  2.95 1.82 1.82 1950 

2.21  2.40  2.11  2.56 3.03 2.03 4.82 4.28 4.29 3.80 1.58 2.26 1949 

Jan. Feb. Iyrch Q r i l  Iyy June  July AUK. %PC. OCt. Nov. Dec. 
3 . 3 4  4 . 5 8  4 . 3 4  4 . 2 3  2.86 

no. 10 9 9  9 11 9 11  11 11 9 I1 10 
""""""""""""""" 

man 2.02 2.05 2.10 2.45 3.18 3.87 4 . 5 2  4.40 3.86 2.66 2.10 1.99 ta""""""""""""""-  .., 0- 0.40 0.27 0.29 0.21 0.20  0.22 0.35 0.20 0.48  0.63  0.35 0.20 

, v , ( ~ )  20 13 14 8 6  6 8 I 12 24  17 10 

- man 

2.96 

3.12 

3.02 

3.01 

2.74 

1.81 

2.81 

2.98 

2.85 

9 
- 

2.91 

0.13 
4 

stations at high elevations during the cold months. 3.  VALUES OF MEAN  MONTHLY  PRECIPITABLE 
Thus the relative humidity  data for the period from WATER 
January 1946 through September 1948 were adjusted so 
that  they were expressed in terms of saturation over Table 1 lists  the 52 stations and the nunher of 
water. months for which mean monthly values were determined. 



TABLE 2.-Continued. 

MONTHLY WESTHER REVIEW 

L.nd.r 
" 

1946 0.48 
I.". 

1947 0.41 

1948 0.46 

1949 0.35 

1950 0.31 

I951 0.36 

1952 0.41 

1953 0.62 

1954 0.51 

1955 0.40 

1956 0.47 

- : 2 4 Q z . l  

" 
I.b. Wrch 
0.47 0.65 0.89 

0.45 0.60 0.80 

0.41 0.46 0.65 

0.33 0.60 0.80 

0.47 0.49 0.70 

0.47 0.47 0.74 

0.47 0.50 0.88 

0.50 0.55 0.66 

0.56 0.50 0.60 

0.40 0.37 0.61 

0.33 0.44 0.76 

Sfe. R e . . . A m b i  Lhv.169( 

. s t ~ - l " " " " " " " " " " " " " " "  Man 0.44  0.45  0.51  0.74  1.08  1.30  1.65 1.57 1.23  0.91  0.62  0.49  10.92 

L W v p  0.08 0.07  0.08  0.10  0.14  0.16  0.14  0.17 0.11 0.09 0.08 0.06  0.05 

C,V . (?AI  19 15 16 14 13  12 8 I1 9 LO 13 12  6 

"" 

1946 0.71  0.67  0.96  1.15  1.24  1.07 2.47 2.45 1.59  1.32  1.14 1.12 

Jan. Peb. Iyrch April Iyy June July l u r .  S p t .  OCL. Nov. a c .  

1947 0.64  0.97  1.01  1.14  1.46  1.42  1.61 2.X 1.75  1.55  1.00  0.93 

1948  0.74  0.79  0.71 1.03 0.95  1.45  1.66 1.80 1.59  1.35  0.81  0.76 

1949  0.67  0.77  0.89  1.14 1.38 1.87 2.08 1.84 1.51 1.24 1.04  0.76 

1950 0.74  0.91  0.76 0.83 0.96 1.08 2.54  1.75  1.62  1.09  1.07  0.99 

1951  0.87  0.82  0.70  1.07  1.24  1.22  2.36  2.36  1.27  1.12  0.96  0.87 

1952  0.78  0.68  0.87 1.24 1.17  1.31 2.19 2.28 

1953  1.04 0.61 0.72 0 . 8 8  0.83  1.15 2.90  1.92 

1954  0.89  0.86 0.86 1.05  1.29  1.48  2.58  1.65 

1955  0.82  0.67  0.73  0.74 1.13 1.38  2.25 3 . 3 3  

1956 1.03 0.61  0.59  1.02  1.03 1.11 2.22  1.37 

1.91 

1.X 

1.65 

1.45 

1.66 

11 
" 

k a n  0.81 0.76 0.80 1.03 1.15 1.32 2.26 2.10 1.58 

=- I;.: 0.12 0.13 0.16 0.19 0.24 0.38 0.53 0.18 

" " " " " " _ " " "  
1 2  

0.99 0.95 0.99 

1.15 1.02 0.60 

1.21 1.09 0.82 

1.30 1.06 1.10 

1.15 0.62 0.63 

I 1  I 1  11 
- - . - - - 

1.23  0 . 9 8  0.81 - - - - . - - 
0.15 0.15 0.17 

1 2  15 20 C.V.(I)l 16 16- 16  16 I7 18 1 7  25 

HI.' 
1.31 

1.32 

1.14 

1.27 

1.2c 

1.24 

1.28 

1.18 

1.29 

1.3: 

1.09 

11 
- 

1.24 

0.0; 

6 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

19% 

I955 

1956 - 
L. 

. "  I*." 
-st2 - 
a v  e- 
C.V .0 .  

-" 
1.31 1.30 1.78 2.34 2.89 3.48 4.06 3.95 3.23 2.26 2.10 1.69 2.53 

Jan. Feb. Iyreh Aprll lur. My June ~ u l y  a p t .  Oct. Nov. ac. Man 

1.53 0.88 1.26 2.31 2.93 3.81 3.54 b.39 3.28 2.77 1.64 1.26 2.47 

1.11 1.60 1.65 2.36 2.91 3.76 4.58 4.21 3.12 2.06 1.78 1.59 2.56 

1.98 1.39 1.64 1.99 2.93 4.07 4.85 4.26 3.20 2.99 1.47 1.46 2.69 

2.24 1.63 1.38 1.79 3.06 3.58 4.22 4.19 3.63 2.65 1.42 1.17 2.58 

1 . 3 3  1.40 1.67 1.99 2.45 3.93 4.52 4.58 3.42 2.31 1.56 1.54 2.56 

1.81 1.55 1.33 1.90 2.64 3.74 4.17 4.00 2.65 1.26 1.56 1.24 2.32 

1.47 1.20 1.81 1.78 2.97 3.92 4.15 3.92 2.51 2.01 1.31 1.13 2.35 

1.45 1.22 1.34 2.37 2.62 3.75 4.43 4.22 2.89 2.51 1.42 1.26 2.46 

1.15 1.29 1.62 2.09 2.80 3.19 4.59 4.03 3.29 2.02 1.36 1.19 2.39 

1.23 1.50 1.33 1.79 3.15 3.68 4.03 4.04 2.19 2.22 1.42 1.64 2.35 

11 11 11 11 11 11 11 11 11 11 11 11 11 - " " " " " " " " _ " " " " " "  
1.51 1.36 1.53 2.06 2.85 3.72 4.29 4.16  3.04 2.28 1.55 1 . 3 8  2.48 " - " " " " " " " _ " " " " " "  
0.36 0.22 0.20 0.25 0.21 0.24 0.36 0.19 0.14 0.34 0.23 0.17 0.11 

24 16 13 12 7 I 9 5 5 15 15 12 5 
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Yll t1 .D : 22009 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

lo. 
- 
" 

man 
,ta - 
e" = 
:.V.(% - 

1.92 2.00  1.86 1.94  2.84  4.77  5.11  5.21 5 . 3 6  4.51 3.05 2.32 

1.99 1.79 2.33 2.26 2.68  4.21 5.50 5.52  5.13  4.49  3.70 3.36 

2.37  2.05  2.06 2.42 5.24  5.48  5.58 5.36 9 .98  3.36 2.76 

1 .77  2.11  2.40 2.07 2.74  4.85 5.54 5.57  4.63  4.60 2.52 2.18 

2.48  2.45  1.80  1.72  2.73  4.97  5.27  5.37  5.33  4.59 2.64 2.73 

2.87  2.21  2.23  2.00 3.07 4.75  5.68 5.88  5.77  4.79  3.49  2.43 

2.38 1 .87  1.70 2.13 3.99 5.24 5.10  5.28  4.94  4.40 3.50 2.65 

7 7 7 6 7 7 7 7 7 7 7 7  

_ " " " " " " " " " " " " " ~  2.25 2.07 2.05 2.02 2.92 4.86  5.38  5.49  5.22  4.48 3.18 2.63 

3.41 

3.58 

3.41 

3.51 

3.76 

3.60 - 
6 _ -  

3.55 
" 

Iydford : 24225 SfC. r n . . . ~ . b ;  Il.v.4m 

I.". r.b. Mreh &ril M y  hau J u l y  U. =PC. Ost. N-. We.  

1946 1.14 1.09 1.30 1.04 1.63 1.89 2.32 2.12 1.88 1.52 1.35 1.26 

1947 1.03 1.36 1.32 1.49 1.84 1.86 2.37 2.08 1.92 1.98 1.12 1.24 

1948 1.08 0.99 1.13 1.21 1.59 2.34 2.22 2.17 1.89 1.57 1.25 0.90 

1949 0.61 0.99 1.15 1.U 1.77 1.81 2.10 2.14 2.11 1.46 1.56 1.07 

1950 0 . 8 8  1.14 1.10 1.28 1.49 2.06 1.88 2 . 2 0  1.99 1.97 1.68 1.55 

1951 1.09 1.21 0.98 1.41 1.61 1.67 2.07 1.96 1.88 1.71 1.40 1.08 

1952 1.00 1.14 1.02 1 . 3 8  1.63 2.05 2.32 2.28 2.13 1.80 1.01 1.20 

1953 1.34 1.20 1.12 1.21 1.51 1.73 1.92 2.51 2.16 1.68 1.60 1.33 

1954 1.19 1.21 1.05 1.28 1.69 1.86 2.06 2.12 1.81 1.48 1.57 1.19 

1955 1.01 0.95 1.03 1 . 1 2  1 .45 2.03 2.04 1.79 1.76 1.92 1.40 1.26 

1956 1 .17  0 . ~ 2  1 . 0 ~  1.40 1.82 1.91 2.45 2.28 1.91 1.66 1.29 1.19 

No. 1 1  11 1 1  11 11 11 11 11 11 11 I1 11 

"" 

_ " " " " " " " " " " " " " "  
Mean 1.06  1.11  1.12 1.33 1.64  1.93  2.16 2.15 1.95  1.71  1.41  1.21 j ~ a " " " " " " " " " " " " " " "  I- 

w v b  0.17 0.14 0.11 0.12 0.13 0.19 0.19 0.18 0.13 0.19 0.19 0.1% 0.03 

c.v.(%) 16 12 10 11 8 IO 9 9 7 11 13 14 2 

I*.n 
1.58 

1.66 

1.53 

1.52 

1.60 

1.51 

1.58 

1.61 

1.54 

1.u 

- 1.59 

11 

1.56 

" 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 

~ 

" 

,ta - *" Q- 

? .V . (% 

ne." 

"- Jan. Feb. Mrch April MY huu J u l y  m. S P t .  Oct. )(w. ac. 
4.06  4.43  4.47  4.68  4.77  3.52 

3.57  3.43  4.81  4.71 4.65  4.91  4.17 3.89 

2.16 3.49 4.92 4.92  4.88  4.02  3.73  3.24 

2.39  2.76 2 .M 3.24 3.33 4.45 4.67 6.55 4.66 4.16 2.53 2.89 

2.61  2.48 2.74 2.36  3.40  3.98  4.25 4.67 4.57  4.21 2.54 2.39 

2.01  2.02 1.43 3.08 3.11  4.07  4.82  4.95  4.64  4.18  2.99 2.69 

2.33  2.15 2 . 7 7  2.35  3.54  4.09  4.35  4.64  4.38 4.57 2.94 2.23 

2.29  2.53 1.78  2.72 3.10  4.57  4.61 4.43  4.89  3.65 3.13 2.82 

2.42  2.10 2.57 3.49  3.70  4.43  4.14  4.49  4.68  3.50 2.48 1.91 

2.10 2.44  2.49  2.88  3.05 4.08  4.41  4.61 4.57 3.51  2.73 2.88 

1.87  2.67  2.19  2.53  3.37  3.68  4.13  4.43  4.48  3.60 2.52 2.32 

9  8 8 9 11 10 11 11 11 10 11 9 
"" - . " "" """ - 
2 . 3 1  2.39  2.55  2.91  3.42  4.26  4.53  6.64  4.68 3.96 3.00 2.60 " _ " _ " " _ " " " _ " " " " "  
0.28 

1 2  

0 .46 0.30 0.33 0.25 0.18 0.19 0.37 0.51 0.41 
16 9 8 6 4 4 V I 7 1 6  

- I*." 

3.50 

3.35 

3.41 

3.36 

3.46 

3.35 

3.31 

3.15 

8 

" 

3.44 
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Widlend : 23023 5fc. Ra...&mb, E l e v . g l l a  

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

no. 
" 

-5ta - 
D." = 
C.V.(% 

R&7VI 

I*." 
- 
- 
- 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

" _  no. 

- s a  - 
I*" = 
C.V.V. 

ne.n 

"- 
1.04  0.85 1.04  1.70 
Ian. Feb. IUrch April M y  June July A%. Sept .  Occ. N w .  Dee. 

2.74 2.81 2.92 3.35 2.22 1.37 1.11 

0.95  0.79  1.14  1.53  2.06  2.65 2.90 3.19 2.28 2.04 1.21 1.04 

0.86  1.13  1.00  1.40 2.12 2.74 3.38 2.98 2.28 1.74 0.93 1.13 

1.25  1.08  1.15  1.66  2.44 2.99 3.36 3.26 3 . 0 3  1.99 1.00 1.12 

1.20 1 . 1 7  0.86  1.46  2.11 2.97 3.47 2.97 2.99 1.90 0.90 0.73 

0.69  1.02  0.98 1 , s  2.01 2.52 3.20 3.26 2.42 2.07 1.10 0.79 

1.18  0.78  0.86  1.40  1.81 2.79 3.32 3.12 2.41 1.13 1.22 0.84 

0.79 0.80 1.30  1.21  1.61 2.60 3.32 3.15 1.88 1.87 0.94 0.72 

0.89  0.78  0.81  1.62  1.99  2.74 2.60 3.41 2.25 1.96 1.04 0 . 8 9  

0.95  0.74 0.95  0.99  1.81  2.39 3.24 2.99 2.64 1.50 0.94 0.94 

0.93 0.84 0.75 1.15  2.00  2.75 2.75 2.53 2.02 1.66 0.78 0.93 

11 11 11 11 10 11 11 11 11 11 11 11 
"""""""""""""" 

" " " " " " _ " " " " " " " ~  0.98 0.91 0.99 1.41 2.00 2.72  3.12 3.07-  2.51 1.83  1.04  0.93 

0.18 0.16 0.17 0.23 0.12 0.18 0.M 0.23 0.45 0.31 0.17 0.15 
18 18 17 16 11 7 10 8 18 17 1 7  16 

t, MS.. : 14756 

"- Jan. Feb. Mrch a 
1.17 

0.99  0.67  0.77  1.33 

0.73  0.75 1 .17  1.33 

1.19  0.96  1.14  1.31 

1.33  0.93 0.87  1.29 

0.99  1.10 1.05 1.38 

1.02  0.78 0.99  1.53 

1.08 0.90 1.04  1.40 

0.91  0.96  0.89  1.45 

0.65  0.92  0.98  1.49 

1.00  0.91  0.90  1.18 

M y  June Ju ly  Au&. 
2.51 2.72 2.96 

1.95 2.12  2.96  3.04 

2.13  2.63  2.91  3.27 

1.96  2.48 3 . 4 4  3.14 

1.86  2.53 3.08 2 . 8 4  

1.86  2.56  3.10  3.02 

1 .71  2.74  2.93  3.14 

2.15  2.33  2,87  2.71 

1.94  2.50  2.97  2.86 

1.90  2.58 3.38 3.31 

1.55  2.73 3.02 2.93 

wan 

1.82 

1.81 

2.03 

1.89 

1.78 

1.74 

1.68 

1.75 

1.67 

1.59 

10 
- 
. _  
1.79 . _  
0.12 

7 

Sfc. R e . . . E m b ;  E l e v . 1 4 1  

10  10  10 11 10 11 11 11 11 11 11 

0.20 0.12 0.13 0.11 0.18 0.18 0.21 0.18 0.13 0.19 0.17 0.17 0.92 

20 14 13 8 9 7 7 6 5 10 11 17 4 

: 13897 Sfc. R . . . . Z r b ;  E l . v . I I ) n  

Jan. ?eb. Mrch mrll M Y  Jvlu J u l y  A%. a p t .  OCL. NW. Dec. I*.n "- 
1.05  1.13  1.78 2.02 2.56 3.34 4.08  3.35 3.08 1.90  1.76  1.50 

2.13 1.01 1.47  1.19  1.56  2.74 3.30 3.60  3.49  2.21 2.23 1.19  1.60 

2.14 0.96  1.18  1.41  1.87  2.52  2.53  4.28  4.05 2.86 1.73  1.21  1.05 

2.13 1.23  1.09  1.17  2.11 1.96 3.15 3.66  3.90 2.80 2.17 1.24  1.08 

1.29  1.14  1.45  1.59  2.63 3.39 

2.02 1.50 1.15 1.06  1.59  2.29 3.55 3.51 3.73 2.38 1.23  1.16  1.13 

2.20 1.12  1.24 1.54 1.67  2.05 3.49  3.95  3.81 2.89 2.02  1.32  1.26 

2.23 2.04 1.28 1.18 1.45  2.87 3.21  3.63 3.57  3.15  2.28  1.21  0.90 

2.37 1.76  1.22 1.29 1.70 2.47 3.78  4.50  4.02  2.51  2.81  1.19  1.20 

2.22 0.89 1.49  1.62  2.11  2.37 3.40  3.96  3.40  2.71  1.63  1.74  1.27 

2.24 1.59  0.73  1.02  1.97 2.14 3.49 3.10  4.41 3.03 2.75 1.54  1.06 

2.30 

11  11 11  11 11 11 10  10 10 10 10 10 10 

1.31 1.19  1.34 1.79 2.43 3.33 3.83 3.77 2.76 2.08 1.36  1.21 

0.37 0.20 0.24  0.24 0.28 0.32  0.41 0.33 0.31 0.49 0.23 0.21 0.09 

2.20 

28 17  18  14  12 10 11 9 11 23 17 18 4 

North Pla t r e  ~ 24023 Sf=. R....Lrb. El-.=. 

Ian. Pab. Parch mrt l  M y  June Ju ly  M. *PC. Dst. N w .  Wc. 

1946 0.66  0.71  1.00 1.38 1.59  2.37 2.93 2.64 2.21 1.40 0.93 0.80 
-__-~  

1947 0.59  0.60  0.76  1.15  1.73 2.40 2.80 3.09 2.23  1.85 0.80 0.m 

1948 

1953 

0.63  0.73  0.73  1.16  1.81  2.67  2.63 2.95  1.80  0.93  0.75  0.67 1952 

0.58 0.77 0 .63  0.95 1.11 2.27  2.90  3.08  1.84  1.39  0.76  0.67 1951 

0.55 0 . 8 3  0.71  1.05  1.61 2.16  2.75  2.58  2.16  1.54  0.81  0.79 1950 

0.60  0.56  0.93  1.18 1.00 2.63  2.88  2.83  1.80  1.45  0.99  0.64 1949 

0.59  0.71  0.74  1.19  1.76 2.64  2.76  2.94  2.08  1.18  0.85  0.65 

0.74  0.60  0.70  0.91 1.85 2.36  2.57  2.74  1.75  1.29  0.85 0.80 1956 

0.59  0 .57 0.67  1.02 1.65  2.20 2.86  2.62 1.95  1.22  0.67 0.76  1955 

0.68  0.83  0.77  1.26  1.71 2.29 2.86 2.89  2.08 1.38 0.87 0.68 1954 

0.86  0.68  0.84  1.01  1.54  2.41  2.84  2.83  1.80 1.41  1.07  0.68 

No. 11  11 11 11 11 11 11 11 11 11  11  11 " _ " " " _ " " " " _ " " " " "  
Uean 

0.09 0.10 0.11  0.15 0.13 0.18  0.12 0.15 0.18  0.23 0.11  0.07 

0.64 0.69  0.77 1.11 1.73 2.40  2.80  2.85  1.97  1.37 0 . 8 5  0.72 
j ~ a " " " " " " " " " " " " " " -  

C.V.(%) 14 14 14 13 8 7 4 5 9  17  13  9 

1.55 

1.57 

1.51 

1.54 

1.46 

1.47 

1.45 

1.50 

1.52 

1.41 

1.43 

11 
- 

1.49 

0.06 

4 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

19% 

1955 

1956 

m. 
" 

sta - 
I*" = 
C.V.(% 

ne." 
- 

"~ 

1.08 1.21 1.51 1.45 1.74 1.71 2.24 1.67 1.76 1.65 1.53 1.52 

Jan. Peb. IUYrch April A!%. M Y  June J u l y  Sept.  Oct. Rov. Wc. 

1.06 1.55 1.65 1.63 1.71 2.07 1.69 1.82 1.82 2.24 1.32 1.36 

1.45 1.29 1.39 1.56 1.79 2.16 1.96 1.74 1.88 1.84 1.53 1.37 

0.84 1.31 1.47 1.59 1.95 1.78 1.88 2.08 2.19 1.78 2.01 1.33 

1.32 1.49 1.41 1.50 1.52 1.92 1.88 1.93 2.24 2.20 2.13 1.90 

1.50 1.48 1.26 1.66 1.79 1.81 1.86 2.06 2.17 1.79 1.85 1.36 

1.29 1.48 1.33 1.55 1.54 1.85 2.30 1.80 2.15 1.87 1.28 1.61 

1.70 1.13 1.26 1.51 1.52 1.63 1.70 2.04 2.27 1.53 1.81 1.40 

1.40 1.35 1.34 1.70 1.50 1.89 2.00 1.86 1.64 1.62 1.82 1.44 

1.23 1.20 1.23 1.33 1.78 1.93 1.88 1.70 1.76 1.85 1.74 1.77 

1.61 1.15 1.25 1.51 1.87 1.81 2.13 1.90 2.05 1.96 1.35 1.30 

11 11 11 11 11 11 11 11 11 11 11 11 
"""""""""""""" 

1.32  1.33  1.37  1.55  1.70  1.87  1.96  1.87 1.99 1.85  1.67  1.49 
"""""""""""""" 

0.26  0.15  0.13  0.10 0.16  0.15  0.20 0.14 0.22  0.22  0.29 0.10 

20 11 9  6  9 8 10 1 1 1  12  17  13 2 .  

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

- ne." 
1.59 

1.66 

1.66 

1.68 

1.79 

1.72 

1.67 

1.62 

1.63 

1.62 

1.66 

11 
- 
" 

" 
1.66 

0.04 

- 
0kl.h- C i t y  : 13967 

"- 
1.04 0.98 1.51 1.96 2.22 3.13 3.22 3.50 3.02 2.22 1.56 1.39 
 an. Feb. Mrch Apr i l  Au&. M y  J m e  July a p t .  Oct. Nov. We.  

1.00 0.77 1.15 1.86 2.31 3.20 3.48 3.76 2.80 2.55 1.30 1.13 

0.93 1.31 1.25 1.89 2.59 3.41 4.10 3.97 2.39 1.55 1.27 1.07 

1.26 1.10 1.24 1.68 2.80 3.52 4.06 3.24 2.88 2.10 1.20 1.09 

1.17 1.25 0.99 1.62 2.56 3.25 4.02 3.44 3.05 1.96 1.12 0.99 

0.86 1.14 1.05 1.55 2.53 3.40 3.82 3.99 2.94 2.31 1.24 0.93 

1.14 1.08 1.13 1.51 2.32 3.52 3.64 4.10 2.22 1.26 1.28 0.95 

1.00 0.93 1.34 1.44 2.27 3.19 3.77 3.38 2.26 2.07 1.33 0.87 

1.05 0.88 0.95 2.12 2.44  2.86 3.53 3.52 2.38 2.22 1.19 1.04 

1.00 0.86 1.16 1.62 2.67 2.94 3.71 3.65 3.12 1.66 0.95 1.08 

1.00 1.05 0.94 1.45 2.79 3.36 3.51 3.14 2.23 2.02 1.08 1.11 

11 11 11 11 11 11 11 11 11 11 11 11 

1.04 1.04 1.16 1.70 2.50 3.25 3.71  3.61 2.66 1.99 1.23 1.06 

0.Al 0.18 0.18 0.23 0.10 0.21 0.28 -0.32 0.36 0.37 0.16 0.14 

11 17 15  13 8 7 8 9 1& 19 13 13 

- muI 
2.15 

2.11 

2.14 

2.18 

2.12 

2.16 

2.01 

1.99 

2.02 

2.01 

1.97 

11 
- 
" 

" 

2.08 

0.06 
3 

Table 2 lists  the  values of precipitable  water expressed length of the  months.  Standard  deviations  and coeffi- 
in centimeters for a column  from  the  surface  to 325 mb. cients of variation were  computed  when  the  number of 
The  yearly  average  was  determined  from  the 12 monthly individual  monthly values was nine or greater.  Mean 
averages which  were not, adjusted for variations  in  the surface pressures and  elevations were taken for the most 
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TABLE 2.-Continued. 
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Q.h. : 94918 SfS. m.. .Ed.; z1. V . s  

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

19% 

1955 

1956 

"- Jan. h b .  Mreh April M Y  Juy July M. *DL. Oct. N0v. D.C. m.0 
2.05 0.69 

2.58 0.90 

0.54  0.81  1.93 1.15  0.78 

0.80 1.20  1.41  3.34 3 . s  3.11  1.79 1.08 

0.68  0.87 0.80 1.13  1.99  2.65  2.92  2.84  2.41  1.85 0.88 0.75  1.65 

0.68  0.92  0.84  1.33  2.01  2.55  3.35  3.51  2.18 1.82 0.81  0.77  1.73 

0.72  0.87  0.91  1.12  1.99 3.44  3.44 3.39  2.21  1.13  0.97  0.81  1.75 

0.93 0.86 1.08  1.14 2.05 3.14  3.55  2.87  1.94  1.59  1.09 0.80 1.75 

0.68  0.94  0.82  1.54  1.64  3.10  3.46 3 . r )  2.48 1.82 1.07 0.83 1.85 

0.70  0.71  0.73  1.40  1.93  2.51 3.80 3.18 2.40 1.43  0.84  0.84  1.71 

0.80 0.78  0.84  0.97  2.27  2.77 3.00 3.02 1.99  1.69  0.99  0.85  1.66 

9 8 7 8 9 8 8 8 8 9 9 1 0 7  
""""""""""""""" 

0.73  0.85 0.86 1.23 2.03  2.94 3.38 3.21  2.27  1.69  0.99 0.82 1.75 

0.11 

15 

""""""""""""""" 

0.21 
11 

0.27  0.12 0.05 
I 6  1 1  L 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 - 
" -  m. 

$y;- - civ. (1) 

"- 
1.12  0.79  1.11  1.56  1.40  1.83  3.56 3.80 3.34  1.77 1.38 1.27 
Jan. ?eb. Mrsh April MY J u r y  July W.. %PC.  Oct. Ilov. ac. 

1.91 

1.07  1.13  1.31  1.22  1.88  1.92  2.72  3.78  2.76  1.88  1.35  1.11 1.84 

1.02  1.17  0.93  1.22  1.13  1.76  2.96  3.39  2.39  1.89  0.81  1.10 1.65 

0.94  0.90  1.96  1.35  1.44 2.28 3.57  2.74 3.35 1.83  1.32 1.08 

0.97  1.22  0.98  1.19  1.10  1.65 3.80 2.73  2.32  1.73  1.26  1.00 

1.81 

1.57 1.34  0.94  0.67  1.14  1.22  2.00  3.24  2.76  2.29  1.51  0.76  0.94 

1.67 1.12  0.72  0.79 0.82 1.22  1.55 3.32 4.32  2.10  1.63  1.13  1.34 

1.75 1.05 0.88 1.04  1.01  1.46  1.70  3.87  3.43  2.81  1.56  1.15  0.98 

1.57 1.16 0.86 1.17 1.20 1.06  1.64  3.95  2.91  1.64  1.30  1.22  0.76 

1.73 1.10  0.87  1.10  1.65 1.54 1.79  2.97  3.67  2.44  1.31  1.25  1.10 

1.69 1.14  1.18  0.85  1.41  1.42  1.22  3.20  3.61  1.96  1.61  1.46  1.26 

1.66 

11  11  11  11  11  11  11  11  11  11  11  11 11 

1.09  0.97  0.99  1.25  1.35  1.76 3.38 3.38 2.49  1.64  1.19  1.09 

0.10  0.17  0.18 0.23 0.24  0.27  0.41  0.52  0.54  0.21 0.22 0.17  0.11 

1.72 

1 

F$ttshwh : 94823 SfS. R . . . . ~ . b  ; C l . V . ~ ,  

9.4  18.0  18.2  18.7  17.6  15.2  12.0  15.3  21.5  12.8  18.7  9.2  6.1 

a. n b .  mrch Ami1 MY Juy July M. apt .  Oct. Ilov. me. 
1946 0.78  0.75  1.29  1.10  1.99  2.71  2.76  2.42  1.79  1.24  0.94 

1967 0.99  0.49  0.65  1.49  1.90  2.48  2.63  3.66  2.48 2.00 0.80 

1948 0.54 0.87  1.09  1.51  1.77 2.64 3.11  2.76  1.46  1.40 0.86 

"" 

1w9 1.79 l.m  0.91  0.93  1.09  1.81  2.89  3.67  2.90 2.00 2.06  1.03 0.86 

1950 

1.70 0.81 0.86 0.60 1.15  1.77  2.71 3.06 2.99  2.12  1.84  ,1.07  1.23 19% 

1.72 0.66 0.82 0.89  1.49 2.03 2.25  3.34 3.W 2.33 1.59  1.02  0.70 1955 

2.75  2.72 3.02 2.37  1.88  1.05 0.82 1954 

1.63 1.04  0.78  1.07  1.22  2.31  2.52  2.78  2.59  1.88  1.54  1.03 0.82 1953 

1.61 0.91 0.79 0.91  1.40  1.82  2.56 3.03 2.65  1.99  1.20  1.13  0.90 1952 

1.61 0.87  0.89  0.97  1.32  1.84  2.63  2.90 2 .54  2.00 1.57  0.95 0.86 1951 

1.63 1.33  0.81 0.80 1.11 2.00 2.51  2.62 2.53 2.m 1.70  1.08  0.71 

. 
~ - " - " " " " " " - " " - - - - " " " " ~ "  llo. 7 10  10  10  10  10  11  11  11  9  11  10  11 

5ta - - - - - - - - - - - - - - - I*u 1.68 0.92 0.80 0.94  1.29  1.92  2.61  2.97  2.07 2.U 1.69  1.11 0.86 

Dnc 
27.5  15.0  18.7  13.5  8.6 6.2 11.0  14.1  9.4  14.8  12.5  16.1 c.v.(z) 
0.25 0.12 0.18  0.17  0.17 0.U 0.33 0.W 0.20 0.25  0.14  0.14 

- , - - - - - - - - - - - - - - - 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

19% 

1955 

1956 - 
" 

m. 

man 
sta - 
09" a- 
C.V.(I 

- 1 -  1.". Feb. Mrch April MY June July m. Sent. OCL. W o v .  Dee. Mean 

0.62 0.57 1.15 1.08 1.82 2.42 2.88 2.94 2.29 1.77 1.27 0.76 1.63 

0.78 0.61 0.71 1.06 2.00 2.42 3.45 3.10 2.22 1.87 0.89 0.61 1.64 

0.50 0.49 0.81 1.20 1.92 2.46 2.99 3.01 2.09 1.N 1.34 0.71 1.57 

0.77 0.69 0.79 1.11 1.75 2.S3 3.10 2.89 2.27 1.69 1.07 0.79 1.62 

0.89 0.58 0.59 1.01 1.54 2.33 2.71 2.82 1.96 1.64 1.36 0.83 1.52 

0.81 0.94 0.92 1.34 1.85 2.47 3.16 3.10 2.49 1.73 1.09 0.81 1.73 

0.77 0.69 0.78 135 1.51 2.39 2.77 2.73 2.28 1.31 1.13 0.80 1.54 

0.83 0.72 0.88 1.29 1.96 2.17 2.83 2.42 2.16 1.68 1.27 0.92 1.59 

0.65 0.81 0.74 1.13 1.85 2.63 2.64 2.47 2 . 2 1  1.87 1.11 0.80 1.S8 

0.54 0.73 0.77 1.31 1.91 2.63 3.23 3.29 2.07 1.78 1.08 0.54 1.66 

0.88 0.69 0.61 1.06 1.24 2.39 2.49 2.49 1.98 1.51 1.12 0.91 1.45. 

"- 

11  11  11  11  11  11  11  11  11  11  11  11  11 

0.73 0.68 0.80 1.18 1.76 2.44 2.93 2.84 2.18 1.65 1.16 0.77 1.59 

0.13 0.12 0.16 0.13 0.23 0.13 0.28 0.29 0.15 0.19 0.14 0.12 0.07 

18.2 17.7 19.7 11.0 13.3 5.4 9.6 10.0 6.8 11.4 12.2 15.1 4.3 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 - 
" 

m. 

sta - 
man 

my 
C.V.(X - 

"- 
0.61  0.57  0.93  1.17  1.38  2.17  2.57  2.24  1.84  1.17 0.81  0.69 
hn. ?.b. Mrsh April MY hme J d Y  &u. %Dt. mt. 

0.57 0.49 0.64 1.07 1.45 2.17 2.55 2.51 1.87 1.51 0.68 0.69 

0.49 0.56 0.61 1.14 1.58 2.25 2.43 2.31 1.76 1.04 0.70 0.47 

0.51 0.46 0.75 1.05 1.73 2.15 2.39 2.20 1.60 1.30 0.89 0.60 

0.44 0.63 0 .63  0.90 1.28 1.77 2.13 2.06 1.75 1.32 0.77 0.65 

0.48 0.60 0.52 0.80 1.41 1.72 2.62 2.48 1.57 1.35 0.70 0.50 

0.52 0.60 0.61 0.91 1.54 2.24 2.11 2.35 1.50 0.83 0.63 0.61 

0.75 0.66 0.71 0.86 1.1 2.24 2.55 2.50 1.42 1.23 0.88 0.61 

0.62 0.18 0.62 0.99 1.50 2.06 2.73 2.39 1.75 1.15 0.86 0.61 

0.55 0.54 0.49 0.97 1.55 2.07 2.57 2.67 1.78 1.18 0.59 0.71 

0.69 0.48 0.66 0.88 1.70 2.01 2.43 2.28 1.54 1.20 0.77 0.73 

11 11 11 11 11 11 11 11 11 11 11 11 " ~ " " _ _ " " " " " " " - - - - -  
0.57  0.58  0.65  0.98  1.50  2.08  2.46  2.36  1.67  1.21  0.75  0.63 " " " " _ " " " " " " " " " -  
0.10 0.09 0.12 0.12 0.14 0.19 0.19 0.17 0.15 0.18 0.10 0.08 

17.1 16.0 17.9 12.6 9.5 8.9 7.8 7.1 8.9 14.7 13.2 12.6 

- 
1946 

1957 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 - 
m. 
" 

nu* 
Ita r- 
mv 
:.v. (I 

- man 
1.35 

1.35 

1128 

1.30 

1.19 

1.23 

1.20 

1.31 

1.34 

1.31 

1.28 

11 
- 
" 

1.29 
" 

0.05 
3.7 - 

st. Cloud : 14926 

"- 
0.55  0.57  1.19  1.19  1.57  2.58  2.90 269 2.18  1.68  0.97  0.71 

0.62 0.44 1.98  0.76  0.62 

1.57 

0.38  0.55  0.68  1.21  1.51  2.39  2.85 2.80 1.27  0.90  0.59 

1.45 0.62  0.41  0.60  0.87  1.61  2.69  2.81  2.78  1.78  1.57  0.87  0.71 

1.56 0.51  0.51 0.54 1.33  1.79 2 . 4 4  3.68  3.10 1.09 1.37  0.74  0.58 

1.43  0.49  0.70  0.53  1.04  1.34  2.59  2.95  2.55  2.17  1.30 0.91 0.68 

1.45 0.64 0.55 0.75 0.88 1.54  2.67  2.61  2.92  1.85  1.53  0.91  0.59 

1.41  0.56  0.67  0.59  1.12  1.53  2.63  2.81  2.71  1.84  0.91  0.86  0.73 

1.41  0.45  0.69  0.69  1.06  1.85 2.28 2.70 2 . 6 6  1.90  1.46  0.63 0.56 

1.35 0.46  0.56  0.62  0.89  1.61  2.09  2.52  2.42  2.06  1.67  0.68  0.58 

1.49 0.60 0.51  0.65  1.03  1.89  2.49  3.07 2.82 1.68 1.55 1.01  0.54 

11  11  10  10  10  10  10  10  9  11  11  11 9 

a. h b .  Mrsh bril I(.). Juy July U. Y D t .  R t .  W .  me. 

""""""""""""""" 

0.54  0.57 0.68 1.06  1.62  2.49  2.89  2.75  1.95  1.48 0.85 0.63 

0.08  0.09  0.19  0.16  0.17  0.19 0.32 0.19  0.18  0.27 0.13 0.07  0.08 

1.46 

15.0  16.0  27.8  14.7  10.5  7.7  11.1  6.9  9.2  18.5  14.8  11.5 5.2 

""""""""""""""" 

part  from U.S. Weat'her  Bureau Technical Paper No. 32. logical, and  hydrslogical  importance.  The  individual 
The values given are  not  for  the period of record,  but  are  monthly  values  are  presented because i t  is felt  that  they 
undoubtedly  a  very good estimate.  are of interest  and could prove useful to  investigators  in 

Data of this  type  are of basic meteorological, climato-  the  above-mentioned fields of study.  Additional work 
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TABLE P."Continued. 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 
- 
" _  
I*.* 

a t a  - 
a" = 
C.V.(X 

"- 
1.59 1.68 1.77 2.68 3.50 3.82 3.80 4.15 4.45 3.40 2.40 1.92 
Jan. Peb. mrch April A%. I*y hme July Sepr. Rt. N w .  a c .  

1.75 1.28 1.69 2.58 3.38 3.91 3.99 4.41 3.31 3.15 1.98 1.76 

1.46 1.98 1.89 2.35 3.28 3.78 4.46 3.88 3.49 2.68 1.78 1.93 

1.91 2.04 1.88 2.31 3.32 3.85 4.26 4.01 4.06 3.09 1.65 2.21 

2.61 2.25 1.71 2.63 3.39 3.87 4.16 3.86 3.99 2.65 1.82 1.36 

1.39 1.69 1.93 2.03 3.15 4.00 4.37 4.14 3.97 3.04 2.10 1.71 

2.04 1.55 1.81 2.11 2.67 3.78 4.21 4.08 3.21 1.58 2.07 1.55 

1.20 1.39 2.37 2.07 2.55 3.42 4.28 4.23 2.81 2.73 1.73 1.42 

1.75 1.36 1.58 2.65 2.89 3.73 3.74 4.09 3.46 2.97 1.68 1.47 

1.60 1.63 1.90 2.28 3.10 3.50 4.33 4.07 4.17 2.17 1.92 1.45 

1.46 1.69 1.66 2.10 2.76 3.61 3.58 3.51 3.04 2.53 1.59 1.65 

11 11 11 11 11 11 11 11 11 11 11 11 " " " " " " " ~ " " " " " " -  
1.71  1.69  1.84  2.34  3.09  3.75  4.11  4.04  3.63  2.73  1.88  1.66 
"""""""""""""" 

man 
2.93 

2.71 

2.75 

2.88 

2.86 

2.80 

2.56 

2.52 

2.61 

2.68 

2.43 

11 
- 
" 

" 

2.71 

0.38 0.30 0.21  0.26  0.31  0.17  0.29 0.23 0.41  0.51 0.24 0.26 0.16 
22.4  18.1  11.7  11.0  10.0  4.6  7.1  5.8  11.4  18.8  12.6  15.7  5.9 

San Diego : 93112 Sfc. P r e . . . x a b .  E 1 e v . A  

Jan. Peb. Mrch April M y  June July At%, Sept.  R t .  N W .  U C .  

1.13  1.12  1.53  1.67  1.79  1.94  2.77  3.39 3.33 2.39  2.07  1.93 1946 

Mean 

0.93 1.32  1.54  1.58  1.91  2.28  2.02  2.57  3.15  2.01  1.48 1.33 1947 

2.09 

1.84, 

1948 1.23  1.30  1.43  1.63  1.51  2.06  2.08  2.21  1.84  1.88  1.07  1.21  1.62 

1949 0.96  1.15  1.32  1.60  1.62  2.12  2.62  2.17  2.39  1.77  1.71  1.37 

1.42  1.52  1.56  1.65  1.56  1.82  3.37  2.47  2.38  2.07  1.89  1.70 1950 

1.73 

1.84 1.18 1.13 1.70  1.76  1.72 1956 

1.94  1.37  1.14  1.34  1.22  1.83  1.96  2.77  3.87  2.49  1.90  1.57  1.82 1955 

1.93  1.53  1.39  1.65  1.68  1.97  2.07  3.41  2.34  2.38  1.71  1.66  1.42 1954 

1.94 1.70  1.18  1.41  1.75  1.64,  2.03  3.38  2.68  2.39  1.98  1.96  1.23 1953 

2.00  1.40  1.46  1.48  1.92  1.74  1.94  2.79  3.20  2.88  2.06  1.64  1.54 1952 

1.95 1.48  1.39  1.23  1.99  1.80  1.78 3.03 2.74  2.46  2.13  1.78  1.63 1951 

1.95 

"" 

no. 10 11  11  11  11  11  11  10 10 10 10 LO 10 _ " " " " " " " " " " " " " " - - - -  
man 

21  11 11 12  8  9  18  20  17  10  16  16  7 C.V.(X) 

0.28  0.14  0.15  0.20  0.14  0.17  0.50  0.56  0.43  0.19  0.27  0.25  0.14 m v r  

1.90  1.36  1.29  1.42  1.67  1.74  1.97  2.82  2.76  2.57  1.99  1.68  1.52 5 t a " " " . . " " " " " " " " " " " "  

S m  Juan : 11636 Sfc. R = I . . E a b .  E 1 e v . m  

,an. Peb. mrch April m y  June July A%. %PC. Rt. NW. De=. Wean 
"" 

1946 

3.30 3.01  3.05  3.28  4.31  4.35  4.32  4.33  4.47  4.48  4.43  3.59 1948 

3.71 3.39 3.51  2.93  3.10  3.71 3.86 3.69  3.91  4.55  4.56  3.84  3.44 1947 

3.13  2.96 3.0 4.11  4.20  3.84  4.27  4.67  4.95  4.38  3.81 

3.91 

i949 3.81 2.93  2.85 3.35 3.11  3.98  4.09 4.13 4 . 3 3  4.57  4.39 4 . 1 3  3.84 

1950 

1956 

3.71  1.94  2.99  2.67  3.06  3.92  4.04  3.98  4.36  4.60  4.57  3.76  3.59 1955 

3.85  3.14  3.67  3.12  3.41  4.13 4 . 0 8  4.07  4.44  4.50 4.23 3.95  3.49 1954 

3.851 3.22  2.99 3.11 3.33 4.21  4.62  4.32  4.14  4.28  4.03  4.21 3.81 1953 

3.99  3.27 3.30 3.29  4.16 4.35 4.33  4.61  4.41  4.61  4.42  3.99  3.17 1952 

4.03  3.25  2.66  2.83  3.58  4.63  4.38  4.76  4.68  4.93  4.57  4.32  3.77 1951 

3.88 3.03  3.50  3.01 3.41 3.84  4.16  4.12 4.51 4.47  4.71 4.17 3.69 

" " " " " " " _ " " " " ~ " " " " -  no. 9 10 10 10 9 10  10 IO 10 10 10 10 10 

-sea"""""""""""""""- m.n 

4.9 10.5 6.6 10.1 6.5  5.1  7.9 4.8 3.7  5.6 5.5 5.8 3.1 c.v.(%) 
0.15 0.33 0.20 0.34 0.21  0.22 0.33 0.21  0.17  0.25 0.23 0.21  0.12 m v o  

3.86  3.16  3.14  3.04  3.38 4.12  4.21  4.18 4.24 4.57  4.49  4.12  3.62 

dealing  with  the  distribution  and  variaton of precipitable 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 
- 
" 

man 

L a  - 
e" = 
:.v. (1 - 

-I "- 1.19 1.21 1.45 1.50 1.80 1.80 2.48 2.27 2.13 1.58 1.40 1.50 
,an. Peb. mrch &ppril U. I*y June July S.Pt .  at. NW. as. 

1.01 1.42 1.63 1.67 1.94 2.05 1.82 2.21 2.13 2.09 1.34 1.29 

1.30 1.17 1.30 1.76 1.75 2.17 1.97 1.99 1.95 1.91 1.34 1.29 

0.97 1.24 1.51 1.70 1.95 1.97 2.19 2.18 2.10 1.70 1.65 1.20 

1.24 1.51 1.44 1.62 1.79 1.85 2.66 2.23 2.29 2.08 1.97 1.79 

1.45 1.41 1.29 1.71 1.84 1.93 2.20 2.09 2.23 1.68 1.57 1.43 

1.29 1.35 1.34 1.61 1.67 1.85 2.52 2.18 2.18 1.87 1.40 1.45 

1.59 1.00 1.29 1.51 1.38 1.79 2.25  2.04 2.12 1.46 1.67 1.12 

1.37 1.31 1.33 1.68 1.66 1.84 2.74 2.03 1.85 1.61 1.66 1.27 

1.15 1.17 1.17 1.28 1.77 1.90 1.99 2.39 2.03 1.76 1.55 1.91 

1.77 1.11 1.19 1.59 1.80 1.87 2.26 1.96 2.16 2.02 1.12 1.16 

11  11 11 11 11 11 11  11 11 11 11 11 

1.30  1.26  1.36 1.60 .76  1.91  2.28  2.14  2.11 1.80 1.52  1.40 

0.24  0.15  0.14 0.13 0.16  0.11  0.29 0.13 0.13 0.22  0.23  0.26 
18  12  10  8  9  6 13 6  6  12 15 18 - 

S . d t  st .  mrie : 14847 Sfe. R.s..xmb;  El.v.zm 

Jan. Pcb. March April  I*y Junc July A%. &PC. Oct. NW. mc. Wan 

1946  0.52  0.44  0.93  0.91  1.37  2.08  2.50  2.24  1.98  1.62  0.98  0.60 

1.31 0.62  0.53  0.48 0.83 1.18  2.45  2.27  2.44  1.70  1.53  0.97  0.65 1956 

1.44 0.51  0.50  0.59  1.26  1.56  2.36  2.99  2.78  1.76  1.58  0.84  0.58 1955 

1.35  0.50  0.65  0.54  0.98  1.23  2.52  2.29  2.33  2.10  1.50  0.99  0.58 1954 

1.41  0.67  0.59  0.79  0.92 1.44 2.29  2.47  2.53  2.03  1.45 1.03 0.73 1953 

1.37  0.62  0.51  0.65  1.08  1.41  2.22  2.71  2.39  2.10  0.98  1.02  0.18 1952 

1.30 0.54  0.70  0.75  1.04  1.61  1.98  2.32  2.19  1.78  1.55  0.64  0.55 1951 

1.25  0.61  0.46  0.54  0.77  1.46  1.91  2.27  2.05 1.86 1.58 0.86 0.61 1950 

1.37  0.67  0.59  0.66  0.92  1.45  2.43  2.63  2.42  1.74  1.52 0.83 0.62 1949 

1.32  0.39  0.47  0.60  1.19 1.30 1.93  2.41  2.55  1.95  1.31  1.16  0.63 1948 

1.41  0.51  0.46  0.53  0.82  1.23  1.97  2.68  3.13  2.19  2.05  0.79  0.60 1947 

1.35 
"" 

"""""""""""""""" 

no. 11 11 11 II 11  11  11 H 11  11 11 11  11 

s t a " " " " " " " " " " " " " " " -  0.56 0.54  0.64  0.98  1.39  2.19  2.50  2.46  1.93  1.52  0.92  0.63 

0.09  0.09 0.13 0.16  0.14  0.23  0.22 0.30 0.17  0.26  0.14  0.07 0.06 M v P  

1.35 

c.v.(%x) 15.3  16.4  20.8  16.1 10.3 10.7  9.0  12.1  9.0  16.9  15.6  10.6  4.4 

SI.tc1e : 242u Sfe. Re.s.*mb. E1ev.k. 

"" 

1946 

1947 

1948 

1949 

0.65  1.10  1.23  1.20  1.62  2.27  2.40  2.67  2.02  1.64  1.49  1.57 1950 

L.b5 0.85 1.06 1.29  1.43  1.65  1.92  2.32  2.35  2.23  1.62  1.89  1.18 

1.66 

1951 0.98  1.21  1.02  1.21  1.72  2.00 2.30 2.43  2.21  1.76  1.37  1.02 1.60 

1952 1.01 1.16  1.11  1.36  1.65  1.98  2.20  2.39  2.12  1.87  1.24  1.24 1.a 

1953  1.52  1.20  1.26  1.52  1.80  2.03  2.18  2.61  2.16  1.95  1.63  1.41 

1.06  1.48  0.99  1.27  1.67  2.02  2.10  2.56  2.37  1.73  1.94  1.33 1954 

1.77 

1.71 

Jan. Peb. mrch April  I*y June July A%. SapL. R L .  NW. U C .  

1955 

1956 

1.63 1.26  c.99  1.03  1.19  1.60  2.33  2.52  2.14 2.18 1.89  1.21  1.16 

1.13  1.02  1.12  1.36  1.72  2.09 

N o . 8 8 8 8 8 8 7 7 7 7 7 7 7  ~ " _ " " " " " " " " " " " - - - - - -  I*." 1-66 1.06  1.15  1.13  1.32  1.68  2.08  2.29  2.45  2.18  1.78  1.54  1.27 t a " " " " " " " " " " " " " " " -  ." = 

- man 
1.69 

1.72 

1.66 

1.70 

1.87 

1.74 

1.73 

1.60 

1.70 

1.67 

1.67 

11 
- 
" 

" 

1.71 

0.07 
4 
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TABLE 2.-Concluded. 
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& 

35 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

No. 
- 
" _  
n9.n 

-sta - 
I*" = 
C.V. ('1 - 

"- 
0.86 0.83 1.00  1.19  1.35  1.68 1.80 1.73  1.71 1.11 0.97  0.95 

0.75  0.68  0.70  0.97  1.54  2.14  1.82  1.85  1.48  1.12  0.90 0.59 

1.34 0.74  0.85  0.99  1.1;  1.54  1.76  1.81  1.77  1.85  1.72  1.03  0.91 

man Ian. Feb. March &aril H . Y  June July a. S e w .  Oct. Noy. W e .  

1.27 

1.21 

0.48  0.63  0.91  0.99  1.43  1.40  1.65  1.67  1.60  1.06  1.33  0.70 1.15 

0.41  0.86  0.85 0.90 1.12  1.87  1.76  1.78  1.35  1.43  0.95  1.11  1.20 

0.65  0.11  0.71  0.87  1.28  1.50  1.75  1.65  1.52  1.26  0.96  0.10 1.13 

0.68  0.11  0.76 1.00 1.30 1.57  1.51  1.61  1.53  1.18  0.87  0.92 

1.22  0.77  0.64  0.15  1.00  1.47  1.62  1.91 1.80 1.40  1.26  1.02  0.95 

1.11 0.79  0.61  0.56  0.82  1.15  1.55  2.05  1.25  1.55  1.48  0.11  0.78 

1.16  0.70  0.89  0.66  0.18  1.23  1.45  1.61  1.75  1.55  1.15  1.28 0.84 

1.19 1.08 0.80 0.82  0.91  1.22  1.57  1.35 '1.80 1.39  1.36  1.06  0.91 

1.14 

11  11  11 11  11  11 11 11  11 11 11 11 11 

""""""""""""""" 

0.72 0 15 0.lY 0 9 1  1.33 1.65 1.74 1.70 1.54 1.29 1.01 0.851 1.19 

0.18 0.11 0.16 0.13 0.1s 0.22 0.18 0.11 0.15 0.19 0.16 0.15 0.07 

24.9 14.1 11.3 13.2 11.2 13.1 106 ? . 3  9.5 15.2 16.2 11.3  6.0 

- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 
- 
" _  
E*." 

S t Z  - 
De" = 
C.V. (X - 0.37 0.32 0.34 0.47 0.30 0.28 0 25 0 18 0.30 0.34 0.51 0.33 0.15 

17.4 14.1 14.4 17.6 9.2 6.7 5.5 3.8 6.7 10.0 19.8 14.2 4 . :  

2173-02. The mean  monthly  radiosonde  cards were a 
gift of the ITS. Weather  Bureau. Special mention  should 
be made of the  contributions  to  this  project of Christine 
Green, Robert  Rombough,  and  John Russo. 
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- 
1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 
- 
" 

6." 

:a - ." ff 

.V.(% Jj- 

"- 
1.23 1.17 1.16 1.31 1.65 2.00 2.25 2.06 2.06 1.50 1.20 1.23 1.57 
Jan. Feb, March AW. April Hay lune July Mpt. Oct. WW. DOC. I**" 

1.07  1.35 1.36 1.48  1.71  1.98  2.17  2.01  1.88  1.73  1.45  1.39 1.63 

1.21  1.10  1.09  1.11  1.64  2.13  2.14  2.36  1.99  1.64  1.21  0.98 1.55 

0.86 1.02  1.22  1.41  1.62  1.78  2.11  2.19  2.12  1.69  1.89  1.15 

1.57 0.64  1.21 1.13 1.18  1.47  2.18  2.25  2.41  1.97  1.58  1.27  1.56 

1.59 

1.56 1.05  1.02  1.06  1.28  1.53 1.88 2.08 2.30 2.07  1.54  1.48  1.39 

1.50 1.21  1.01  1.01  1.06  1.34  2.11  2.16  2.08  2.04  1.74  1.17  1.07 

1.59 0.98  1.41  0.90  1.12  1.48  1.74  2.07  2.37  2.20  1.73 1.80 1.31 

1.68 1.48  1.15  1.14  1.24  1.60  1.84  2.12  2.53  2.09  1.93  1.58 1.44 

1.51 1.07 1.13  1.12  1.35  1.49  1.68  2.11  2.22  2.06  2.01  1.34  1.26 

1.54 1.09 1.11 1.01 1.13 1.61  1.90  2.20  2.00  2.22  1.75  1.36  1.05 

I1  11 11 11 11  11  11  11  11 11 11 11 11 
""""""""""""""" 

1.08 1.15  1.11  1.24  1.56  1.93  2.15  2.23  2.06  1.71  1.43  1.26 

0.22  0.13  0.12 0.13 0.11  0.17  0.06 0.18 0.09  0.15  0.24  0.18 0.03 

1.58 

20.0 11.0 11.0  10.1  1.0  8.1  2.8 8.0 4.3 8.8 16.7  14.6 2.0 

. " " " " " " " " _ _ " " " " " ~  

- 
1946 

1941 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

NO. 
- 
" 

6." 

:a - 
!" ff 

.V.(Z 

_." 

1.01 0.94 1.48 1.47 2.48 2.99 3.38 3.22 3.00 1.97 1.51 1.14 
Jan. Feb. March Aprll Aug. Hsy lune July Sept. Oct. No". me. 

1.30 0.60 0.82 1.84 2.34 2.91 3.32 4.01 3 . 0 1  2.39 1.24 0 . 8 8  

0.77 1.04 1.31 1.84 2.38 3.29 3 . 1 3  3.38 2.64 1.71 1.18 1.08 

1.49 1.18 1.01 1.46 2.41 3.45 4.39 3.10 2.68 2.50 1.29 1.11 

1.64 1.05 0.97 1.33 2.49 2.96 3.57 3.40 3.04 2.12 1.32 0.86 

0.95 1.05 1.14 1.48 2.21 3.24 3.57 3.28 2.69 2.14 1.20 1.15 

1.25 0.98 1.19 1.92 2.29 3.18 3.61 3.56 2.45 1.41 1.41 1.06 

1.30 1.02 1.28 1.56 2.95 3.07 3.46 3.47 2.83 1.86 1.26 1.06 

0.98 0.94 1.02 1.99 2.18 2.89 3.27 3.65 2.78 2.14 1.28 0.94 

0.72 0.96 1.07 1.86 2.20 2.61 6.12 4.31 2.95 1.90 1.23 0.77 

0.97 1.06 1.03 1.38 2.30 3.27 3.71 3.22 2.62 2.22 1.23 1.43 

11 11 11 11 11 11 11 11 11 11 11 11 _ _ " _ " _ " " " " " " " " " "  
1.13  0.98  1.13  1.65  2.39  3.08  3.66  3.56  2.80  2.04  1.34  1.04 

22.9  14.4  16.5  14.8 9.1 7.4 9.3  9.5  7.4  14.6  12.7  17.0 
0.26  0.14  0.19  0.24  0.22 0.23 0.34  0.34  0.21 0.30 0.17 0.18 
"""""""""""""" 
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